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Abstract 
Single guidance of autonomous robot tends to have limitation with certain conditions which limits the robot 
movement. Meanwhile, not all surface areas are suitable for the line navigation method such as the application of the 
coloured line on a high traffic area may cause the line to become dirty. The second method known as wall navigation 
also has its drawback in which not all paths are located on the wall. This condition will lead in robot's false reading 
which misinterpreted it is as the obstacle. This paper proposes a combination of both methods into the hexapod robot 
which compensate the lack in each navigation method. The fuzzy logic controller is applied to create a smooth 
response rather than the logic programming. The fuzzy rules are embedded in the PIC16F877A. The wall and line 
following method are done in separate rules but share the same output with either method triggered at one time. The 
experimental results verified the feasibility of the proposed method. 
© 2012 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of Noorul Islam 
Centre for Higher Education. 
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1. Introduction 
Fuzzy control provides a formal methodology for representing, manipulating, and implementing a 
human's heuristic knowledge on controlling a system. The fuzzy controller block diagram is given in Fig. 
1, where a fuzzy controller embedded in a closed-loop control system. The plant outputs is denoted by 
y(t), and inputs is denoted by u(t),while the reference input to the fuzzy controller is denoted by r(t) [3]. 
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Table 6. Steps taken for wall navigation 
Distance from 
wall (cm) 
Robot angle to the wall (degree) 
-30° -20° -10° 0 10° 20° 30° 
20 13 15 15 16 17 18 20 
30 4 5 6 6 8 9 11 
40 2 2 1 0 1 2 3 
50 10 9 8 5 5 4 4 
60 20 18 17 15 13 13 12 
Fig. 11(a) shows the robot movement which is aligned with the wall at the setting distance of 40cm 
and Fig. 11(b) is the robot's response during line detection. 
I. ) 
Fig.11. Navigation of hexapod robot (a) wall navigation; (b) line navigation 
6. Conclusion 
The feasibility study of the proposed navigation using fuzzy controller in this paper prove the accurate 
response both from the simulation and experimental. The precise response shown is due to the developed 
fuzzy algorithm based on the information provided earlier in the rules. It also shows a good repeatability 
and reliability as the time taken for the robot is almost similar with the set up reading. 
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